A new species of smiliogastrin cyprinid is described from the Louesse, Lekoumou (upper Niari basin), and Djoulou (upper Ogowe basin) rivers in the Republic of Congo, west-central Africa. The new species is readily distinguished from congeners by the presence of a flexible, weakly ossified and smooth bordered last unbranched dorsal-fin ray, well-developed barbels, and a straight and complete lateral line in combination with a characteristic pigmentation patterning consisting of a distinctive, rounded black spot at the base of and extending over the first rays of the anal fin and a prominent, darkly pigmented blotch over the base of the anterior dorsal-fin rays. A combination of morphological features and pigmentation patterning that appears to be unique among Enteromius. The new species is widespread throughout the Louesse-Djoulou region, and the fact that such a seemingly common species has gone undetected until now serves to underscore how poorly known this region of the Republic of Congo remains.
INTRODUCTION
In a report on a collection of fishes from the Lekoumou River, a southern tributary of the Louesse River in the Republic of Congo, Mamonekene and Stiassny (2012a) noted the presence of two small barbs (Cyprininae; Smiliogastrini) that they considered undescribed species. In a later checklist of fishes from the region Mamonekene and Stiassny (2012b: table 2, fig. 6B ) indicated an extended range for the nominal species originally designated as Barbus sp. 2, and illustrated specimens in both life and preservation. Since that report was published additional collections from the upper Niari and upper Ogowe river basins have rendered considerably more specimens of that nominal species, as well as additional material of all other small barbs reported for the region. Based on these, in addition to comparative materials and a review of relevant literature, we describe the species initially designated as Barbus sp. 2 by Mamonekene and Stiassny (2012a) . Yang et al. (2015) recently proposed the generic name, Enteromius, to accommodate many of the small smiliogastrin barbs of Africa and while controversy exists regarding the naming of such a patently paraphyletic grouping (see discussion in Schmidt and Bart, 2015; Stiassny and Sakharova, 2016) , Hayes and Armbruster (2017) have argued for the practical utility of its adoption. The authoritative Catalog of Fishes (Eschmeyer et al., 2018 ) and a growing number of taxonomists (e.g., Decru et al., 2016; Lederoun and Vreven, 2016; Skelton, 2016; Van Ginneken et al., 2017 ) have adopted the name. Following this practice, we have chosen to assign the new species described here to the genus Enteromius.
MATERIALS AND METHODS
Fourteen morphometric measurements and 16 meristic counts were taken following Lévêque et al. (1987) . Specimens were pinned flat, and photographed on the left side with a Nikon Digital SLR camera and 60 mm f/2.8 AF Micro-Nikkor lens. Linear measurements were taken using the open access software ImageJ v1.48 (Schneider et al., 2012) . Vertebral and finray counts were taken from radiographed and/or cleared and stained specimens. Last branched + ½ ray of the dorsal and anal fins articulating with the same pterygiophore were counted as a single element. Vertebral counts include the four Weberian centra and the compound terminal centrum. Lateral-line counts exclude the pored scales distal to the point of caudal flexion. Gill-raker counts correspond to the total number of rakers arrayed along the ceratobranchial and epibranchial elements of the first arch.
Abbreviations used are: AMCC, Ambrose Monell Cryo Collection of the American Museum of Natural History; C&S, cleared and stained specimens; SL, standard length, HL, head length. Institutional abbreviations follow Sabaj (2016) .
Except for E. catenarius, for which no tissue samples are available, total genomic DNA was extracted from exemplars of all Enteromius collected from the Louesse-Djoulou region. Amplification and sequencing of partial cytochrome c oxidase subunit I (COI) was carried out as described in . Contig assembly and sequence editing were performed using Geneious Pro v11.1.5 (Biomatters, available from http://www.geneious.com/). A distance Given the highly speciose nature of the genus Enteromius, with more than 200 species currently recognized (Hayes and Armbruster, 2017) , direct comparison with all described species is not practicable. In the current study, initial morphological (and COI barcode) comparison was made with congeners known from the Louesse, Lekoumou, and Djoulou river basins and then, via literature review (Stiassny et al., 2007) , was extended to the entire lower Guinean ichthyofaunal province, of which the Kouilou-Nairi and upper Ogowe basins form the southern region. Further review of literature documenting Enteromius diversity in the lower and middle Congo (Lowenstein et al., 2010; , Ibala Zamba, 2010 , Angola (Poll, 1967) , Ubangi basin (Gosse, 1968) , western and southern Africa (Skelton, 2001) , extended the geographical scope of comparisons into all proximal ichthyofaunal provinces. Differential diagnosis: While no unambiguous morphological autapomorphies have been located to diagnose Enteromius walshae the species is nonetheless readily distinguished from all congeners by the presence of a flexible, weakly ossified, and smooth-bordered last unbranched dorsal-fin ray, well-developed barbels, and a straight and complete lateral line in combination with a characteristic pigmentation patterning consisting of a distinctive, rounded black spot at the base of and extending over the first rays of the anal fin and a prominent, darkly pigmented blotch over the base of the anterior dorsal-fin rays.
Enteromius walshae, new species
Description: A small Enteromius species attaining a maximum recorded size of 53.7 mm SL (mature female, AMNH 266806), with general appearance as in figure 2. (See table 3 fig. 3 ), with medially located infraorbital canal. Scales radially striated, 23-26 in lateral line (+1-2 over caudal-fin base), 4.5/1/3.5 transverse body rows, 11 circumpeduncular rows (rarely 12), 8.5-9.5 predorsal scale rows. Lateral line complete, located along midline with pored scales not enlarged relative to those along impinging rows above and below. Dorsal fin iii.8, positioned midway between snout and caudal-fin base, origin at, or slightly anterior to, pelvic-fin insertion. Last unbranched ray long and weakly ossified, segmented distally, and lacking serrations along posterior border ( fig. 3D ). Anal fin iii.5 (rarely iii.6), forked caudal fin, 9 + 10 principal rays, 6-8 + 7-9 procurrent rays. Pelvic fin i.7, pectoral fin i.12-13. Gill rakers small, 4-6 restricted to distal portion of ceratobranchial and epibranchial of first arch.
Total vertebrae 30-31, 16-17 abdominal, 14-15 caudal (holotype 31, 17+14). Eleven or 12 pleural ribs, 4 (rarely 5) broad supraneurals located between and filling the interspaces of neural spines of vertebral centra 4-8 (compare fig. 3D and E). First dorsal-fin pterygiophore between neural spines of vertebral centrum 8-9, and first anal-fin pterygiophore directed at hemal spine of vertebral centra 17-19. Caudal-fin rays supported by neural and hemal spines of preural centra 2-3. Pleurostyle, single epural, parhypural + seven hypural elements present.
Coloration: In preservation ( fig. 2A, C) , base body coloration cream or creamy yellow, darker dorsally, becoming paler ventrally over belly, cheeks, and lower jaws. Snout and dorsum of head heavily pigmented and dark, opercular blotch usually well developed. Prominent lateral fig. 2D ). Opercular blotch and midlateral band only faintly visible, black pigmentation at anterior base of dorsal, anal and caudal fins strongly marked. Gut morphology and diet: Digestive tract long and looped; esophagus leads to small, thin-walled stomach. Intestine exits directly from distal end of stomach, forms primary loop passing posteriad almost to anus, looping back anteriad to pass under stomach forming a secondary loop extending posteriad to anus ( fig. 2E ). Total length of tract (unraveled but not stretched) ca. 1.3-1.5 times SL. Review of gut contents in preserved specimens indicates E. walshae feeds principally on detritus and organic debris. Guts contain detritus, sand grains, some chironomid larval head cases and other fragmented, unidentifiable insect remains.
Reproduction: Sexually mature at small size; largest female containing ripe eggs, 32.5 mm SL (AMNH 258816). Adult females generally attaining larger sizes than males (largest female, 53.7 mm SL, AMNH 266806; largest male, 51.0 mm SL, AMNH 266807). Most individuals collected October-February had ovaries filled with numerous small, round eggs or enlarged testes, suggesting a protracted reproductive period at commencement of and during rainy season. Water levels are high and water is extremely turbid in large rivers during this period; however, most specimens were collected in small, forested streams where water levels remain low throughout most of the rainy season. Distribution: Found in forested streams and rivers throughout the surveyed region ( fig.  4A ). Commonly encountered in tributaries and subtributaries of the Louesse River in the Niari basin, and in the Djoulou River, a tributary of the upper Ogowe. The species is not found in tributaries of the lower Kouilou-Niari or in coastal basin systems in the Republic of Congo (Walsh et al., 2014) . Although no data are currently available, we anticipate that further collecting in the upper Ogowe basin will extend the species' distributional range into adjacent forested regions of that basin in Gabon.
Etymology: We name this new smiliogastrin cyprinid for our colleague Gina Walsh (University of Witwatersrand, South Africa), whose ongoing research continues to enhance conservation efforts throughout the region.
Comparative materials examined: Enteromius atakorensis: AMNH 226419, 4 specimens, Guinea, Creek crossing highway between Parakou and Ndali.
Enteromius atromaculatus: AMNH 6295, holotype, Democratic Republic of Congo, Yakuluku Port, Uele River, Ubangi basin.
Enteromius barotseensis: AMNH 269055, 4 specimens, Democratic Republic of Congo, Lulua River at Kayala (7°44′21.7″S, 22°36′39.6″ E).
Enteromius baudoni: AMNH 257020, 6 specimens, Guinea (9°46′56.4″ S, 10°38′06.9″ E). Enteromius bifrenatus: AMNH 269058, 28 specimens, Democratic Republic of Congo, Lulua River 150 km from Angolan border (9°42′43.2″ S, 22°51′11.4″ E).
Enteromius brichardi: AMNH 254008, 1 specimen, Republic of Congo, Niari Province, Passi-Passi River (3°51′58.4″ S, 12°20′47.2″ E).
Enteromius camptacanthus: AMNH 256531, 6 specimens, Republic of Congo, Niari Province, Mandoro River (2°17′59.2″ S, 12°51′59.1″ E). (table 1) . Given the limited sampling of Enteromius included in the present study, no hypothesis of phylogenetic placement for the new species is proposed. Ultimate resolution of relationships within this large clade of African smiliogastrin cyprinids will require both a considerably broader taxon sampling and increased genomic coverage (Schmidt and Bart, 2015; Ren and Mayden, 2016; Stiassny and Sakharova, 2016) . Traditionally, studies of Enteromius have focused on a small set of comparative morphometric and meristic features for the description of new species (Lévêque et al., 1987) . In addition to these, attributes considered taxonomically (and potentially phylogenetically) important are the condition of the last unbranched dorsal-fin ray (ossified and rigid vs. weakly ossified and flexible, posterior border either smooth or serrate), presence and length (vs. absence) of barbels, and the configuration of the lateral line (incomplete vs. complete, and passing along or below the midline). To these we would add that variation in the shape and number of infraorbital elements (e.g., fig. 3A , B, C), as well as the shape, number, and location of supraneurals and dorsal fin placement relative to associated vertebral elements (e.g., fig. 3D , E), represent useful features for inclusion in species descriptions, and are potentially informative characters for future phylogenetic analysis.
Among the species collected in the surveyed region (figs. 1, 4) Enteromius walshae appears to be extremely common, and has been found among collections from throughout the two basins. The fact that such a seemingly common species has gone undetected until now serves to underscore how poorly known this species-rich region of the Republic of Congo remains. Mamonekene and Stiassny (2012a) note that almost all collecting effort in the region have been undertaken as part of social and environmental impact assessments mandated prior to the implementation of major iron ore mining projects and road and rail development. The irony is not lost on us that it is precisely such major infrastructure projects that will have profound and deleterious impacts on aquatic habitats and aquatic diversity throughout the region. University) and Jon Armbruster (Auburn University) for extremely helpful comments on an earlier draft of this paper.
